Objective: To evaluate the degree of absolute change, relative stability and state dependence of trait perfectionism in sleep disturbances in a sample of university students. Method: Participants completed the Multidimensional Perfectionism Scale and two items concerning sleep difficulties. The mean age at T0 (baseline) was 19.59 years (SD = 1.61, range = 17-25) and 62.5% of the sample were female. Results: Absolute changes in self-oriented and socially-prescribed perfectionism were found. Relative stability was found for all perfectionism dimensions. Prior and concurrent sleep disturbances explained a significant amount of variance in perfectionism. Controlling for the effects of sleep measures, prior selforiented perfectionism and other-oriented perfectionism were the only significant predictors of subsequent self-oriented perfectionism and otheroriented perfectionism, at T1 and T2. Difficulties falling asleep at T1 and socially-prescribed perfectionism at T0 were significant predictors of socially-prescribed perfectionism at T1. Conclusion: Despite significant changes in perfectionism mean scores over the follow-up, the correlation analyses demonstrated that participants remained quite stable in regard to their relative levels of perfectionism. As concurrent difficulties initiating sleep also predicted concurrent socially-prescribed perfectionism, this seems to be one dimension of perfectionism with trait-state characteristics. 
Introduction
Research has demonstrated that per fectionism is multidimensional in nature, that it has both intrapersonal and interpersonal aspects, and that this trait has adaptive/positive and maladaptive/negative components.
Hewitt and Flett developed the Multidimensional Perfectionism Scale (MPS/H&F), which assesses three perfectionism dimensions. 1 Self-oriented perfectionism (SOP) includes behaviors such as setting excessively high standards for oneself and stringently evaluating and censuring one's own behavior. Socially-prescribed perfectionism (SPP) relates to one's beliefs or perception that significant others "have unrealistic standards for them, evaluate them stringently, and exert pressure on them to be perfect".
Other-oriented perfectionism (OOP) involves beliefs and expectations about the capabilities of others.
Perfectionism has been associated with psychological distress, including conditions such as depression and sleep problems. [2] [3] [4] [5] [6] Lundh and Broman's cognitive model of insomnia proposes that sleep-interfering psychological processes (e.g. arousal, worries, and emotional conflicts) and sleep-interpreting psychological processes (e.g. sleep-related beliefs, attitudes, and perfectionist standards) are involved in an integrative fashion in the development and maintenance of insomnia. 7 The few studies on the role of perfectionism as a psychological vulnerability to sleep disturbances have reported positive associations. Using the MPS proposed by Frost et al., 8 Lundh et al. 4 found a significant association between perfectionism, sleep problems, and concerns about the negative consequences of insufficient sleep in a sample of healthy subjects. Vincent and Walker, 6 comparing adults with chronic insomnia with healthy controls, found that insomniacs were more perfectionist, reporting more doubts about actions, concern over mistakes, and higher levels of parental criticism. In a recent longitudinal study, we found that SPP was a reliable predictor of sleep disturbances in an undergraduate student sample. 3 However, the nature of the relationship between personality traits and sleep disturbances is still unclear. 9 If perfectionism may lead to sleep difficulties, it may be true that such difficulties might influence/reinforce perfectionist cognitions. Someone who has been having sleep difficulties/problems will worry about not having the same daily performance, and might make their perfectionism goals stricter, not only in relation to sleep (e.g., "I must get some sleep tonight"), but also in regard to daily activities (e.g., "Today I must complete that task, even though I did not get enough rest").
An important hurdle to overcome if we are to propose perfectionism as psychological vulnerability involves the issues of trait stability (is perfectionism a relatively stable trait?) and state dependence (are perfectionist characteristics, which predispose to sleep difficulties, only problem-related i.e., are they only high when one has sleep problems, and do they decrease when these problems improve or remit?). To clarify these issues, Santor et al. made a distinction between absolute change and relative stability. 10 The first concept emphasizes the extent to which personality mean scores change over time, whereas the second concept emphasizes the degree to which the relative differences among individuals remain the same over time. Pure trait stability exists if prior perfectionism is the sole significant predictor of subsequent perfectionism, after controlling for the effects of prior and concurrent sleep difficulties. Pure state dependence is present if only prior and concurrent sleep difficulties predict subsequent perfectionism, with no prior perfectionism effect. If prior perfectionism dimensions, along with prior and/or concurrent sleep disturbances, predict concurrent perfectionism, support for a state-trait characteristic is found. This model combines state dependence effects and trait stability. Therefore, perfectionist personality characteristics associated with vulnerability to sleep difficulties may persist over time, but sleep problems may increase their visibility and detection.
Results from three studies in the field of perfectionism found a high degree of relative trait stability and a small, albeit significant, degree of state dependence, supporting the state and trait characteristics of the construct in both clinical samples with major depression [11] [12] [13] and in a non-clinical sample of students with self-reported depressive symptoms. 12 The purpose of the present study was to evaluate, for the first time, perfectionism state dependence, trait stability, or state-trait dependence in association with sleep disturbances, controlling for the effects of prior and concurrent sleep problems. Due to the increasing rates of sleep disruption/insomnia and its association with daytime impairment and poor quality of life, this study may have clinical implications.
Method
The research project was reviewed and approved by the Medical Ethics Review Committee of the University Hospital of Coimbra. 14 The voluntary nature and general format of the study were explained to the faculty of the courses of medicine, dentistry, and humanities of the University of Coimbra, and all agreed to conduct the study. With their approval, participants were given time at the beginning or end of a class session to fill in the survey questionnaires, which took approximately 25 minutes. All students present in class returned the questionnaires. Data were collected at three different moments separated by intervals of one academic year (2000/2001, 2001/2002, 2002/2003) , avoiding the exam period between October and November. The first moment was considered as baseline (T0), T1 refers to the first year of follow-up, and T2 to the second year of the study's follow-up.
Participants
The characteristics of the sample are presented in Table 1 . The mean age (Standard Deviation/SD) of participants at T0 was 19.59 years (SD = 1.61; range = 17-25). The majority of the students at each time were single. Of the students assessed at T0, 65% and 48.5% completed the same measures after one and two years, respectively. An explanation for the attrition rates observed in the present study could be the fact that, in the third year of medical school, a considerable number of modules take place at the university hospital instead of at school. Classes at the hospital usually require clinical observations and interviews with patients and, therefore, less time is available at the end or beginning of classes for participation in research studies.
Measures

Multidimensional Perfectionism Scale (H&F-MPS) 1
The H&F-MPS is a self-report measure of perfectionism composed of three dimensions: SOP, SPP, and OOP. The scale has 45 items and respondents rate their agreement with each item on a 7-point scale ranging from "strongly disagree" (score 1) to "strongly agree" (score 7). Theoretically, scores may range from 45 to 315. Higher scores indicate greater perfectionism. In its Portuguese version 15 the MPS total score derived from the sum of individual item scores with a high internal consistency (Cronbach's alpha = 0.88), and the test-retest reliability over four weeks (n = 293) was 0.84 (Pearson's r, p < 0.001). The internal consistency indicators (Cronbach's alpha) of the subscales were: SOP (18 items) = 0.89; SPP (15 items) = 0.84; and OOP (8 items) = 0.66.
Sleep disturbances
Two items presented as statements were used to assess sleep disturbances: (1) "I have difficulty in falling asleep" (Difficulties Initiating Sleep, DIS), and (2) "I wake up many times during the night" (Difficulties Maintaining Sleep, DMS). Each item was scored on a 5-point scale ranging from 0 (never) to 5 (always). In addition to scores obtained for DIS and DMS, an overall sleep disturbance index (SDI) was calculated from the sum of the scores of the individual items (possible range 0-10; Cronbach's alpha = 0.64). Higher scores indicated greater subjectively-experienced sleep disturbance. The test-retest reliability indicator (Pearson's r) over four weeks were 0.64 (p < 0.001) for DIS; 0.59 (p < 0.001) for DMS; and 0.72 (p < 0.001) for SDI scores.
Statistical analyses
We used descriptive statistics and parametric tests when variables were normally distributed. Where normal distribution could not be assumed, non-parametric tests were used. To assess the absolute stability of perfectionism and sleep measures over time, means were compared using paired sample t tests for two repeated assessments (T0 and T1) or one-way ANOVA for three repeated measures (T0, T1 and T2) ( Table 2 and 3) . Perfectionism was the repeated measure in the time factor, and sleep was the independent variable.
To avoid the controversy surrounding the assumption of sphericity in the interpretation of ANOVA results, the Wilks Lambda multivariate test 16 was used. To control for the familywise error rate across the three pairwise comparisons, the Holm's sequential Bonferroni correction procedure was used. To compare continuous variables between two groups, the Student's t test was applied.
To assess the relative stability of perfectionism, Pearson correlations (test-retest) ( Table 4 ) and hierarchical regression analyses with ordered sets of predictors were calculated. To analyse Pearson correlation coefficients, the Cohen 17 criteria were applied: a 0.10 correlation coefficient was considered small; a 0.30 coefficient was considered moderate; and a coefficient ≥ 0.50 was considered high. Regression analyses were performed using SOP, SPP, and OOP as dependent variables, and sleep and perfectionism data were taken as independent variables. For example, at one-year of follow-up regression analyses were performed considering SOP (T1) as the dependent variable, and predictors were entered in separate blocks as follows: concurrent DIS/DMS (T1), prior DIS/ DMS (T0), and prior SOP (T0). These analyses were repeated replacing DIS/DMS by SDI.
The same analyses were performed for each dependent variable or perfectionism dimension (3 x 2 = 6 analyses, see Table 5 ). At the two-year follow-up, regression analyses were performed in a similar way, i.e. SOP (T2) as the dependent variable and predictors entered in separate blocks, following the same order described: concurrent DIS/DMS (T2), prior DIS/DMS at T0, and prior DIS/DMS at T1 as a block; prior SOP at T0 and prior SOP at T1 as a block. Once more these analyses were repeated replacing DIS/DMS by SDI and changing the dependent variable according to the perfectionism dimension (3 x 2 = 6 analyses see Table 6 ). Partial correlations were used to study the association between a dependent variable and a predictor variable, controlling for the effects of other predictors. A p value of < 0.05 was considered statistically significant.
Results
Participants who were followed-up at T1 had higher SOP at T0 than participants who were not followed-up (M = 82.5, SD = 14.90 vs. M = 79.10; SD = 16.79, t = -2.820; p = 0.005). Apart from this observation, no other significant differences were found between groups followed-up and not followed-up at T0, T1, and T2.
Absolute stability of perfectionism and sleep measures
Results of paired sample t tests and ANOVA are presented in Tables 2 and 3 Table 4 . Correlation coefficients across the three moments waves showed relative stability for SOP, SPP, and OOP (ranging from 0.51 to 0.79, p < 0.001). The lowest coefficients were found for OOP (ranging from 0.51 to 0.61; p < 0.001) and the highest for SPP (ranging from 0.73 to 0.79; p < 0.001). SOP coefficients ranged from 0.60 to 0.75 (p < 0.001). A relative stability in sleep measures was also found, with results showing that correlation coefficients for DIS (r = 0.55 to r = 0.66; p < 0.001) were higher than the coefficients for DMS (r = 0.46 to r = 0.51, p < 0.001). SDI coefficients ranged from 0.49 and 0.58 (p < 0.001). Considering correlation coefficients between perfectionism and sleep measures across the three moments waves, modest but nonetheless significant correlations were found for SPP (ranging from 0.16 to 0.33; p < 0.01). When considering correlations between SOP and sleep measures, a less consistent pattern was observed, with several significant small correlations (ranging from 0.09, p < 0.05, to 0.17, p < 0.01).
Regression analyses -one year of follow-up
The results of the regression analyses for oneyear of follow-up are presented in Table 5 . With respect to SOP, concurrent SDI and concurrent DIS/DMS explained a significant amount of the total variance in SOP at T1 (1.1% [F(1,546) = 6.16, p = 0.013] and 1.1% [F(2,546) = 3.08, p = 0.047]). However, partial correlations indicated that, after controlling for the effect of concurrent and prior SDI and DIS/DMS, prior SOP was the only significant predictor of SOP at T1 (p < 0.001). The percentage of variance explained by prior SOP was 46.5%.
In regard to SPP, a different pattern emerged with both prior and concurrent sleep measures explaining a significant amount of the total variance at T1. Results showed that concurrent SDI and DIS/DMS explained 6.8% [F(1,549) = 36.62, p < 0.001] and 6.8% [F(2,544) = 19.85, p < 0.001], respectively, of the total variance in SPP at T1; prior DIS/DMS explained an additional 2.3% [F(2,542) = 6.86, p = 0.001]. After controlling for the effect of sleep measures (SDI or DIS/DMS), SPP at T0 accounted for a significant amount of SPP total variance at T1, with percentages ranging from 45.9% to 46.1%. Although a significant contribution of concurrent and prior sleep measures was observed for the explanation of the variance in SPP at T1, partial correlations indicated that the useful significant predictors of total SPP variance were concurrent DIS (p = 0.049) and previous SPP (p = 0.001). Considering the variable OOP, prior OOP was the only significant predictor of subsequent OOP at T1 and T2.
In summary, at T1, after controlling for SDI and DIS/DMS at T0 and T1, baseline MPS dimensions remained significant predictors of the correspondent perfectionism measures at T1. Although sleep measures had a significant effect on the explanation of the residual variance in all MPS dimension scores at T1 (except for OOP), only concurrent DIS was a significant predictor of SPP at T1.
Regression analyses -two years of follow-up
Considering the regression analyses performed at T2 (Table 6) , results were similar to those obtained at T1. For SOP scores at T2, only concurrent DIS/DMS explained 4.1% of the total variance in SOP. Prior sleep measures had no significant effects. As for SPP, prior and concurrent SDI and concurrent DIS/DMS contributed for a significant amount of the total variance at T1, explaining 7.2%, 5.4%, and 12.1% of the total variance, respectively. With respect to OOP scores at T2, neither concurrent nor prior sleep measures had significant effects on OOP. However, after controlling for the effect of sleep measures, prior perfectionism scores (T0 and T1) explained a significant variance of perfectionism at T2. Prior SOP explained 52.2% and 54.7% of the total variance in SOP at T2, prior SPP explained 52.8% and 53.9% of the total variance in SPP at T2, and prior OOP explained between 41.5% and 42.2% of the total variance in OOP at T2. Results from partial correlations also showed that the significant predictors of perfectionism dimensions and total scores at T2 were the correspondent prior (T0/T1) perfectionism measures (p < 0.01 in all cases).
Discussion
The aim of the present study was to investigate the degree of absolute change, relative trait stability, and state dependence of perfectionism dimensions, encompassing adaptive and maladaptive facets of the construct.
We found significant decreases in SOP and SPP at one and two year's follow-up. Sleep measures revealed less consistency along the follow-up (a decrease in DIS from T0 to T1 was seen). Accordingly, we cannot state that perfectionism scores changed in the context of changes in sleep disturbances. Despite substantial changes in perfectionism mean scores (SOP, SPP) over the follow-up assessments, the correlation analyses demonstrated that participants remained quite stable in their relative levels of perfectionism. The strong correlations found between perfectionism dimensions over time are an indicator of relative trait stability.
Correlation analyses also showed that sleep measures were poorly or moderately correlated with perfectionism dimensions. As hypothesized, SPP was the only perfectionism dimension that showed a consistent pattern of association with all the sleep measures. The correlations found, although modest, were all significant. A less consistent pattern was found for SOP measures over time, with small significant correlation coefficients. These findings, although lending some support to the adaptive/ maladaptive distinction of perfectionism, provide limited support to the state dependence hypothesis. 12 Stronger correlations with SDI, DIS, and DMS scores were found for SPP compared to the other perfectionism dimensions, which indicates that this is the most maladaptive aspect of this specific dimension in sleep disturbances.
Additionally, regression analyses indicated that concurrent sleep measures accounted for little of the SOP variance at T1 and T2. The fact that some of the residual variance in SOP was significantly explained by the variance in sleep measures is not completely surprising. Lundh et al., 4 comparing insomniacs and controls, also found a significant association between insomnia and concern over mistakes and personal standards; and Azevedo et al. 2 found small but significant associations between difficulties initiating sleep, difficulties maintaining sleep, and overall sleep disturbance and SOP, particularly with items related to setting high standards and concern over mistakes. In most psychopathological conditions or symptoms, the negative role of perfectionism as a risk factor has been established essentially in respect to SPP. In contrast, SOP has been described mostly as adaptive. 18 Although this is partially true, the view of SOP as a positive dimension is a matter of controversy. According to some studies 19 SOP could interact with negative achievement-related life events to predict dysfunctional outcomes. Our sample included medical students, and achievement-related stressors are likely to be more prominent in this population. Nevertheless, our results are consonant with the view that SOP is more adaptive than maladaptive and, in this sense, they agree with the hypothesis that adaptive perfectionism dimensions have stronger pure trait stability. 10 Cox and Enns, in a study about absolute change and relative stability of perfectionism in depression, found similar results.
11 SOP revealed a small but significant degree of affective state dependence, along with a high degree of relative trait stability.
A strong association between SPP and sleep disturbances is well documented in previous studies.
2,3 Therefore, as expected, our findings indicate that the amount of SPP variance explained by sleep measures was substantially higher than that of SOP. Additionally, we observed that both concurrent and prior sleep measures made a significant contribution to the explanation of SPP variance. "These results are consistent with the view that maladaptive dimensions of perfectionism represent enduring psychological vulnerabilities (trait stability) that are elevated or exacerbated by certain conditions (state dependence" 11 ). Even though a significant amount of the variance in follow-up perfectionism scores could be explained by sleep difficulties (except for OOP), the greatest amount of variance in perfectionism indicators was explained by prior corresponding perfectionism scores. Moreover, after controlling for the effects of prior and concurrent sleep difficulties, prior SOP and OOP significantly predicted corresponding perfectionism measures, one and two years after baseline. These findings are in accordance with the idea of pure trait stability.
As concurrent SPP was predicted by prior SPP, but also by concurrent sleep disturbances (DIS), this perfectionism dimension shows evidence of trait-state characteristics. Thus, in this sample of young adults, we found support for both relative trait stability and for state dependence effects, findings that are corroborated by previous clinical 10, 12 and non-clinical studies. 11 SPP has more insomnia state-trait characteristics, and SOP and OOP are more enduring and persistent traits, and consequently less related to insomnia. It may be possible that SPP plays a causal role in the development of sleep disturbances, and that sleep disturbances and the associated daytime dysfunction may influence/reinforce SPP. SPP is characterized by the setting of "unattainably high standards, the inability to take pleasure in one's performance and uncertainty about one's capabilities". 20 Additionally, socially prescribed perfectionists tend to adopt maladaptive coping styles (cognitive rumination over mistakes and imperfections, tendency to generalize a single failure to all aspects of the self, concern about criticism and censure from others, worry about future failures). Perfectionism has been associated with heightened arousal 21 which in turn has been linked to delayed sleep-onset latency and reduced overall sleep time. Perfectionist individuals with sleep difficulties were reported to expect their sleep to be perfect and to become inordinately frustrated/anxious about any deviations from what is desirable. 22, 23 When someone consistently perceives that he is not having enough sleep, sleep-related anxiety, intrusive thoughts, and excessive worry may be fuelled (e.g. "I am losing control"; "I am not going to cope"). These people might also double the efforts during daytime to compensate for various perceived deficits. This may, in turn, lead to enhanced doubts about actions and concern over mistakes during daytime and heightened sensitivity to criticism from others. Over time, more pervasive perfectionist attitudes and behaviors may develop.
Previous studies exploring perfectionism dimensions and sleep difficulties in samples of undergraduate students reported no gender-related differences in mean perfectionism scores or in the association between perfectionism and sleep difficulties. 2, 3 One of the limitations of the present work is that we did not control for the effects of anxiety and depression, which could be related to perfectionism and insomnia. 2 Other relevant psychological distress variables, such as dysfunctional cognitions (worry or rumination) and coping styles, were not assessed. In future studies, it is important to evaluate the bidirectional relationship between personality and sleep difficulties, considering these relevant variables.
The identification of the correlates of sleep difficulties and the collection of information concerning adequate means of action are of major importance. It is particularly relevant that certain personality traits correlate with particular cognitive aspects that play a central role in the explanation of complex mechanisms involved in the interplay between personality and sleep disturbances. Perfectionism has been associated with less frequent help-seeking behaviors. It has also been shown that perfectionism might interfere with the development of the therapeutic alliance, that it has an adverse effect in therapeutic outcomes across a range of psychiatric disorders, and that it contributes to relapse. 24, 25 Moreover, some studies addressing the restructuring of perfectionism-related cognitions suggest that the treatment of perfectionism leads to improvements in a wide range of psychopathologies. 24 The literature about the stability of perfectionism is scarce. To our knowledge, the present work is the first study to investigate the absolute and relative stability of personality traits in relation to sleep difficulties in a non-clinical sample. Additionally, we used the largest follow-up time frame, which helps address such complex issues in a more consistent way.
